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CONTACTOR AND PRODUCTION METHOD 
FOR CONTRACTOR 

TECHNICAL FIELD 

The Present invention relates to a contactor used in 
checking the electrical characteristic of an object to be 
checked. In particular, the present invention relates to a 
contactor used in checking the electrical characteristics of a 
plurality of semiconductor elements formed on a semicon- 1Q 
ductor wafer. 

BACKGROUND ART 

As a contactor used in checking the electrical character- 
istics of a larger number of IC chips of a memory circuit, 15 
logic circuit, etc., formed on, for example, a semiconductor 
wafer (hereinafter referred to simply as a wafer), use is made 
of a probe card. The probe card has a plurality of probe 
terminals (for example, probe needles, bumps) correspond- 
ing to a plurality of electrode pads formed on, for example, 20 
an IC chip. The probe card has its probe terminals set in 
contact with electrode pads of an object to be checked and, 
by doing so, it serves as a relay for transmitting and 
receiving checking signals between a testing apparatus and 
the object to be checked. 25 

In a recent time, the integration degree of the IC chip 
becomes higher and higher and electrode pads are rapidly 
increasing in number and are becoming narrower and nar- 
rower in pitch. With this, the probe needles of the probe 
cards are increasing in number and the probe terminals are 30 
becoming narrower and narrower in pitch. Further, with an 
increasing size of the wafer, the number of IC chips in the 
wafer is rapidly increasing. A longer time is necessary to 
check all the IC chips formed on a single wafer and an 
important task is to reduce a checking time involved. Even 35 
in the checking made by the probe card, the IC chips are not 
checked on one-by-one basis, but a plurality of IC chips 
formed on the single wafer are checked at a time or all the 
IC chips formed on the single wafer are checked at a time, 
thus reducing the checking time. 40 

DISCLOSURE OF INVENTION 

In a conventional probe card, a plurality of probe termi- 
nals are supported at one-end sides and, in the case where 45 
electrode pads on an object (IC chip) to be checked are 
arranged in a plurality of arrays, a support structure of those 
probe terminals corresponding to this arrangement becomes 
very complicated. It has been difficult to change an array of 
probe needles in a manner to correspond to various arrays of 5Q 
electrode pads on the IC chip and there raised the problems 
such that the freedom with which the probe needles were 
arranged was low and the tip positions of the probe needles 
were liable to be set wrong due to a thermal influence at a 
time of checking. 55 

The present invention solves the above-mentioned tasks. 
The present invention can ensure a higher degree of freedom 
with which the probe terminals are arranged. According to 
the present invention, the probe terminals can be easily so 
arranged as to correspond to any electrode array of the object go 
to be checked, and a plurality of elements formed on the 
object can be checked at a time. According to the present 
invention it is possible to lessen the thermal Ad influence 
and set the electrodes of the object and probe terminals of 
the contactor in an accurate and positive contact way. 55 

In a first aspect of the present invention, there is provided 
a contactor comprising a first substrate, a plurality of first 



electrodes arranged in one surface of the first substrate, a 
plurality of probe terminals provided on the first electrode 
and making electrical contact with each of a plurality of 
checking electrodes of an object to be checked, the contact 
terminal having at least one conductive support mounted 
upright with a predetermined aspect ratio, a conductive 
elastic support plate whose one end is fixed to that end of the 
conductive support which is opposite to the first electrode 
and a contact terminal provided on the other end of the 
elastic support plate, a plurality of second electrodes 
arranged on the other surface of the first substrate, a first 
connection line electrically connecting, in the first substrate, 
each of the first electrode to each of the second electrode, 
and electrical connection means connecting each of the 
second electrodes to a testing apparatus. 

Further, in this contactor, it is preferable that the aspect 
ratio of the conductive support be 2 to 20. 

Further, in this contactor, it is preferable that the conduc- 
tive support be comprised of a structure of a triangular 
prism. 

Further, preferably, the elastic support plate has two plates 
arranged in a spaced-apart way and a connection plate 
connecting together one -end sides of these two plates, those 
free ends of the two plates of the elastic support plates which 
are not connected by the connection plate are fixed to the 
conductive support, and a contact terminal is provided at a 
substantially middle of the connection plate of the elastic 
support plate. 

Further, preferably, in this contactor, the elastic support 
plate has a substantially square frame-like plate and a 
bridge-like plate provided at a diagonal line of the frame, the 
frame-like plate is fixed to the conductive support at corners 
on the diagonal line, and the contact terminal is provided at 
a substantially middle of the bridge-like plate. 

Further, preferably, in this contactor, the elastic support 
plate has a substantially square frame-like plate and two 
cantilever-like beams extending from the two corners on the 
diagonal line of the frame and having free ends facing each 
other in a space- apart way, the frame -like plate is fixed to the 
conductive support at the corners on the diagonal line and 
two contact terminals are provided such that the free ends of 
the cantilever-like beams are arranged opposite to each other 
with a spacing provided. 

Further, preferably, in this contactor, electrical connection 
means connecting each of the second electrodes to a testing 
apparatus has a second substrate and third electrodes pro- 
vided on one surface of the second substrate and elastically 
and electrically contacted with the second electrode. 

Further, preferably, in this contactor, the second substrate 
is comprised of a printed board. 

Further, preferably, in this contactor, the plurality of first 
electrodes are arranged at a central area of one surface of the 
first substrate. 

Further, preferably, in this contactor, the plurality of first 
electrodes are so provided as to correspond to all of a 
plurality of checking electrodes of the object to be checked. 

Further, preferably, in this contactor, the plurality of 
second electrodes are arranged at a peripheral area on the 
other surface of the first substrate. 

Further, preferably, in this contactor, the contact terminal 
is comprised of a bump having a flat surface at a forward end 
and gradually increased in wideness from the forward end 
toward a base section. 

Further, preferably, in this contactor, the probe terminal is 
cylindrical in configuration. 
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In a second aspect of the present invention, there is 
provided a contactor comprising a first substrate, a plurality 
of first electrodes arranged on one surface of the first 
substrate, a plurality of probe terminals respectively pro- 
vided on the first electrodes and making electrical contact 
with each of a plurality of checking electrodes of an object 
to be checked, the probe terminal having at least one 
conductive support mounted upright on the respective first 
electrode with a predetermined aspect ratio, a conductive 
elastic support plate whose one end is fixed to that end of the 
conductive support which is opposite to the first electrode, 
and a contact terminal formed over the first substrate and 
provided on the other end of the elastic support plate, a 
latching member provided on the first substrate to restrict an 
access distance of the elastic support plate to the first 
substrate side, a plurality of second electrodes arranged on 
the other surface of the first substrate, a first connection line 
electrically connecting, in the first substrate, each of the first 
electrodes to each of the second electrodes, and electrical 
connection means connecting each of the second electrodes 
to a testing apparatus. 

Further, preferably, in this contactor, the aspect ratio of the 
conductive support is 2 to 20. 

Further, preferably, in this contactor, the elastic support 
plate has two plates arranged in a spaced-apart way and a 
connection plate connecting together one-end sides of these 
two plates, free ends of the two plates of the elastic support 
plate which are not connected by the connection plate are 
fixed to the conductive support and the contact terminal is 
provided at a substantially middle of the connection plate of 
the elastic support plate. 

Further, preferably, in this contactor, the elastic support 
plate has a substantially square frame-like plate and a 
bridge -like provided on a diagonal line of the frame, the 
frame-like plate is fixed to conductive supports at corners on 
a diagonal line and the contact terminal is provided at a 
substantially the middle of the bridge-like plate. 

Further, preferably, in the contactor, the elastic support 
plate has a substantially square frame-like plate and two 
cantilever-like beams extending from two corners on the 
diagonal line of the frame onto the diagonal line and having 
free ends arranged opposite to each other with a clearance 
provided, the frame-like plate is fixed to the conductive 
support at corners on the diagonal line, ant two contact 
terminals are provided at the respective free ends of the 
cantilever-like beams in a mutually opposite way with a 
spacing provided. 

Further, preferably, in this contactor, the electrical con- 
nection means connecting each of the second electrodes to 
a testing apparatus has a second substrate and third elec- 
trodes provided on one surface of the second substrate and 
having elastic connection members elastically and electri- 
cally contacted with the second electrodes. 

In a third aspect of the present invention, there is provided 
a method for manufacturing a contactor with the use of a 
processing technique having the steps of coating a resist film 
on a predetermined surface, exposing the resist film with 
light, etching the exposed portion of the resist film to form 
an opening in the resist film, and performing a predeter- 
mined process on the opening, comprising the step of 
forming a plurality of said first electrodes on the first 
substrate; the step of forming the conductive support on each 
of the first electrodes, as a resist in the step of forming the 
conductive support use being made of a transparent resist 
material so as to form the conductive support of a prede- 
termined aspect ratio; the step of forming the conductive 
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elastic support plate whose one end is fixed to an end 
opposite to the first electrode side of each of the conductive 
supports; and the step of forming the contact terminal on the 
other end of the elastic support plate. 

In a fourth aspect of the present invention there is pro- 
vided a method of manufacturing the contactor with the use 
of a processing technique having the steps of coating a resist 
film on a predetermined surface, exposing the resist film 
with light, etching the exposed portion of the resist film to 
form an opening in the resist film, and performing a prede- 
termined processing on the opening, comprising the step of 
forming a plurality of said first electrodes on the first 
substrate; the step of forming the conductive support and 
latching member on each of said first electrodes, as a resist 
material in the step of forming the conductive support and 
latching member use being made of a transparent resist 
material so as to form the conductive support of a prede- 
termined aspect ratio; the step of forming the conductive 
elastic support plate whose one end is fixed to an end 
opposite to the first electrode side of each of the conductive 
supports; and the step of forming the contact terminal on the 
other end of the elastic support plate. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a plan view showing a major section, as an 
expanded section, showing one embodiment of a contactor 
of the present invention; 

FIG. 2 is a side view of the contactor shown in FIG. 1; 
FIGS. 3 A, 3B, 3C and 3D show the steps of manufactur- 
ing a bump portion of the probe terminal shown in FIG. 1; 

FIGS. 4A, 4B, 4C and 4D show the steps of manufactur- 
ing a portion other than the bump portion of the probe 
terminal shown in FIG. 1; 

FIGS. 5 A, and 5B are views showing a major section of 
another embodiment of a contactor of the present invention, 
FIG. 5 A being a plan view and FIG. 5B being a side view 
of FIG. 5A; 

FIGS. 6 A and 6B are views showing a major section of 
another embodiment of a contactor of the present invention, 
FIG. 6A being a plan view and FIG. 6B being a side view 
of FIG. 6A; 

FIG. 7 is a plan view showing a major section, as an 
expanded section, showing another embodiment of the 
present invention; 

FIG. 8 is a side view showing the contactor shown in FIG. 

7; 

FIGS. 9A and 9B are views showing the surface of a 
contactor shown in FIG. 8, FIG. 9A showing a whole surface 
of the contactor and FIG. 9B showing a rear surface of the 
contactor; 

FIG. 10 is a view for explaining a situation in which the 
contactor of the present invention is utilized; 

FIGS. 11A, UB, 11C and 11D are views showing the 
steps of manufacturing the bump portion of a probe terminal 
shown in FIG. 8; and 

FIGS. 12A, 12B, 12C and 12D are views showing the 
steps of manufacturing a portion other than the bump portion 
of the probe terminal shown in FIG. 8. 

BEST MODE OF CARRYING OUT THE 
INVENTION 

The present invention will be explained below on the 
basis of a first embodiment shown in FIGS. 1 to 6. The 
present invention relates to a contactor usable in checking 
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the electrical characteristics of a to-be-checked object hav- 
ing electrode pads for checking. As this object, there are a 
plurality of IC chips formed on a semiconductor wafer, 
various kinds of electrical components and electrical prod- 
ucts such as a liquid crystal. Here, an explanation will be 5 
made about a case where a plurality of IC chips formed on 
the semiconductor wafer are taken as the object to be 
checked. 

The contactor of the present embodiment is shown in 
FIGS. 1 and 2. As a first substrate 2 having a size substan- 1Q 
tially equal to the object (wafer) to be checked a silicon 
substrate 2 can be adopted. First electrodes 3 are arranged 
over a whole surface of the first substrate 2 to correspond to 
a plurality of checking electrode pads of the object. As an 
array of the first electrodes, for example, a matrix array can J5 
be adopted. The respective first electrode 3 can be made 
rectangular in configuration and be made of an conductive 
metal (nickel, nickel alloy, for example). 

A conductive support 7 is mounted upright on the respec- 
tive first electrode 3. It is preferable that the conductive 20 
support 7 have a predetermined aspect ratio. Preferably, the 
aspect ratio has a value such that an elastic support plate 8 
as will be set out below can operate exactly. Stated in more 
detail, the aspect ratio can be made to have a value of 2 to 
20, more preferably, 4 to 6. Further, the conductive support 2 5 
7 can be made to have various kinds of structures, such as 
a circular cylinder, quadrangular prism, triangular prism and 
conical column. In FIG. 11 the conductive support 7 is 
shown to have a triangular prism. 

The elastic support plate 8 is fixed on a side of the 30 
conductive support 7 opposite to the first electrode. The 
elastic support plate may take any structure if, with its end 
fixed to the conductive support 7 as a base end, its free end 
can move in up/down motion while having a predetermined 
elasticity. FIG. 1 shows a U-shaped structure by way of 35 
example. 

In FIGS. 1 and 2, a pair of conductive supports 7 of the 
same height are mounted upright at opposite corners of the 
surface of the first electrode 3. The elastic support plate 
(cantilever spring, for example) 8 is fixed to the upper end 40 
of the respective conductive support 7 and has a U-shaped 
flat configuration. The U-shaped cantilever spring 8 com- 
prises two spaced-apart plates 8A and a connection plate 8B 
connecting together one-end sides of these two plates. The 
cantilever spring 8 is supported on the upper end of the 45 
conductive support 7 in a horizontally cantilevered way. The 
flat configuration of the cantilever spring 8 can be so formed 
as to have various e configurations including not only the 
U-shaped configuration but also a dog-logged, semicircular 
configuration, etc. 50 

The respective base end portions of the two plates 8A of 
the elastic support plate 8 are fixed to the upper ends of 
paired conductive supports 7 and a contact terminal 9 is 
provided on the connection plate 8B. The contact terminal 9 
may be comprised of a bump 9. As shown in FIGS. 1 and 2, 55 
the bump 9 has a substantially cylindrical section 9A and a 
frusto-pyramidal section 9B serving as an electrical contact 
section. The elastic support plate 8 can be made of a 
conductive metal (such as nickel and nickel-cobalt alloy) of 
elasticity and toughness. The cylindrical section 9A of the 60 
bump 9 can be made of the same conductive metal as that of, 
for example, the cantilever 8. The frusto-pyramidal section 
9B can be made of a conductive metal material (such as 
tungsten carbide) higher in hardness than the electrode pad 
of the chip. The surface of a probe terminal 4 can be coated 65 
with a metal of better conductivity, such as gold, rhodium or 
these alloys. 



Second electrodes 5 are provided on the rear surface of the 
silicon substrate 2. The second electrode 5 can be made of 
a conductive metal of the same kind as that of the first 
electrode 3. The first electrode 3 and second electrode 5 are 
electrically connected to each other by a first connection line 
(connection conductor) 6. 

The bumps 9 of the respective probe terminals 4 thus 
structured are contacted one at a time with checking elec- 
trode pads (the checking electrodes of all the chips or 
checking electrodes of given chips) made of a conductive 
metal (such as aluminum or copper), that is, with checking 
electrode pads of the object (for example, a plurality of chips 
formed on a wafer W). The bump 9 is electrically connected 
to the second electrode 5 through the elastic support plate 8, 
conductive support 7, first electrode 3 and first connection 
line 6. 

When the contactor 1 is contacted with the wafer W and 
bumps 9 are contacted with the electrode pads of the chips 
on the wafer W, the bumps 9 are pushed against the electrode 
pads under an elastic force of the elastic support plate 8. 
Under this elasticity, the bumps 9 and electrode pads are 
electrically connected together in a positive way and a 
variation in height among the electrode pads or bumps is 
absorbed. 

As shown in FIG. 2, an electrical connection means is 
provided on the rear surface side of the first substrate (silicon 
substrate) 2 to allow the contactor 1 to be connected to a 
testing apparatus T (see FIG. 10). The example of this 
electrical connection means is shown in FIG. 2. In FIG. 2, 
the electrical connection means includes a second substrate 
11, third electrodes 11A and elastic connection members 10 
mounted on the third electrodes 11A. The third electrodes 
11A are connected to the testing apparatus T through con- 
nection lines (not shown) provided at the upper surface or 
the lower surface of the second substrate 11. It is preferable 
that the second substrate 11 be comprised of a performance 
board or printed wiring board. Preferable, the elastic con- 
nection member 10 is comprised of a ribbon-like elastic 
body. This ribbon-like elastic body can be made of, for 
example, a gold alloy. Through the electrical connection 
means 11 the second electrodes are electrically connected to 
the testing apparatus, etc. The ribbon-like elastic connection 
member 10 has a bent surface 10A as shown in the Figure 
above. The bent surface 10A is set in electrical contact with, 
or electrically connected to, the second electrode 5 on the 
rear surface of the first substrate (silicon substrate) 2. The 
other end of the elastic connection member 10 is connected 
to the third electrode 11 A on the second substrate (printed 
circuit board) 11. This elastic connection member 10 or its 
surface is formed of a conductive metal film (for example, 
nickel or nickel cobalt alloy) of elasticity and toughness. 

A method of manufacturing a contact 1 of the present 
embodiment will be explained below while referring to 
FIGS. 3 and 4. This manufacturing method uses a LIGA 
(Lithographie, Galvanoformung, Abformung) process. 

First, as shown in FIG. 3 A, a silicon oxide film 21A is 
formed on a silicon substrate 21 and a resist film 22 is 
formed on the oxide film 21A. The resist film 22 is exposed 
with light through a photomask 23 having openings corre- 
sponding to a pattern of probe terminals (bumps) 9. 

As shown in FIG. 3B, the resist film 22 is subjected to a 
developing process to form a square opening 22A in the 
resist film 22. The silicon oxide film 21A exposed in the 
opening 22 A is eliminated. The silicon substrate 21 is 
subjected to an anisotropic etching to from an opening 21B 
of an inverted frusto-pyramidal configuration as shown in 
FIG. 3B. The resist film 22 and silicon oxide film 21 A are 
removed. 
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As shown in FIG. 3C, an oxide film 24 is formed on the 
silicon substrate 21. A titanium film 25 is formed on the 
oxide film 24 and a resist is coated on the titanium film 25. 
The resist film portion corresponding to the opening 21B is 
removed by an exposure with light and a developing pro- 
cess. By doing this process a the opening 21B is exposed. 

As shown in FIG. 3D, a material (for example, tungsten 
carbide-cobalt alloy) constituting a frusto-pyramidal portion 
of the bump is sputtered onto the silicon substrate 21. The 
opening 21B in the silicon substrate 21 is buried with the 
tungsten carbide-cobalt alloy to form a portion correspond- 
ing to the frusto-pyramidal section (contact section) 9B of 
the bump 9 of the probe terminal 4. The silicon oxide film 
24 acts as an isolation layer for isolating the frusto- 
pyramidal section 9B of the bump 9 from the opening 21B 
of the silicon substrate 21. The silicon oxide film 24 can be 
replaced by a material performing the same function. The 
titanium film 25 serves as a barrier layer for preventing the 
diffusion of the tungsten carbide-cobalt alloy forming the 
frusto-pyramidal section 9B. This titanium film 25 may be 
replaced by other materials similarly serving as a barrier 
layer. 

As shown in FIG. 4A, a sacrificial layer 26 is formed on 
the silicon substrate 21. The sacrificial layer 26 constitutes 
a temporary layer which can withstand a predetermined 
process and can be removed from on the silicon substrate 21 
at a stage of completing the process. As this sacrificial layer 
a resist of high transparency is preferable. As this resist, use 
can be made of a resist containing a polymethylmethacrylate 
(PMMA). This sacrificial layer 26 is exposed with light and 
subjected to developing process and, by removing the sac- 
rificial layer around the frusto-pyramidal section 9B of the 
bump 9, a hole 26A is formed. The configuration of this hole 
26A can be so determined as to correspond to the cross- 
sectional configuration of a predetermined bump (for 
example, a circular or tetragonal configuration). By adopting 
a highly transparent PMMA as the sacrificial layer 26 an 
exposure light beam such as an x-ray can penetrate the 
sacrificial layer 26. By the ray penetration, it is possible to 
expose even the bottom portion of the thick sacrificial layer 
with the ray and to form a hole 26Aof a higher aspect ratio. 

As shown in FIG. 4B, the hole 26A is buried with a 
predetermined metal by an electroforming process. This 
metal can be a metal constituting a cylindrical section 9Aof 
the bump and, as such a metal, use can be made of, for 
example, a nickel alloy. An isolation layer of the titanium 
film is formed (not shown in the Figure) on the surface of the 
sacrificial layer 26 and on the surface of the cylindrical 
section 9A. 

As shown in FIG. 4C, as set out above, a resist film is 
formed on the surface of the isolation layer of the titanium 
film. This resist film 27 is exposed with light and subjected 
to developing process, an opening is formed at a correspond- 
ing area of the cylindrical section 9A and the titanium film 
at that portion is removed by the etching process to expose 
a nickel alloy of the cylindrical section 9A. A resist con- 
taining a PMMA is coated on these surfaces and a sacrificial 
layer 27 is formed. This sacrificial layer 27 is exposed with 
light through a predetermined pattern and subjected to 
developing process and, by doing so, the sacrificial layer 27 
is removed from those portions corresponding to the cylin- 
drical section 9A and elastic support plate. A metal layer 8 
of a predetermined metal is formed, by an electroforming 
process, in the recess formed by this removing step. As the 
metal of this metal layer 8 use is made of a material 
constituting the elastic support plate. For example, a nickel 
alloy may be adopted. This metal layer 8 constitutes an 
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elastic support plate 8 and is formed integral with the 
cylindrical section 9A. 

As shown in FIG. 4D, the same process as in FIG. 4C is 
performed and a sacrificial layer 28 made of the same 
5 material as the sacrificial layer 26 is formed and a cylindrical 
hole 28A is formed. A predetermined metal is buried in the 
cylindrical hole 28A. This metal provides a conductive 
support 7. Thus, this metal can be used as a material of 
which the conductive support 7 is made and may be, for 

10 example, a nickel alloy. 

By the above process, a probe terminal 4 is formed in the 
sacrificial layers 26, 27, 28 over a silicon substrate 21. Then 
this silicon substrate 21 is joined to a first substrate (silicon 
substrate) 2 for a contactor (see FIG. 2). That is, a conduc- 

15 tive support 7 is joined to a first electrode 3 of the first 
substrate 2. Then this integral unit is processed with a 
hydrofluoric acid, etc., and by doing so, the sacrificial layers 
26, 27, 28 are removed. 

2Q The above process can be variously modified. For 
example, the first electrode 3, instead of being formed on the 
first substrate 2, can be formed on the conductive support 7 
on the second substrate 21 subsequent to a step of FIG. 4D. 
Then, by a bonding apparatus, an elastic connection 

25 member 10 is connected to a second electrode 5 on the first 
substrate 2. A material for a sacrificial layer is coated on the 
first substrate 2 and the elastic connection member 10 is 
buried in the sacrificial layer. As the material of the sacri- 
ficial layer a wax may be used. The surface of the sacrificial 

30 layer is polished and the free ends of a plurality of elastic 
connection members 10 are made to have the same height. 
The free ends of these elastic connection members 10 are 
connected to an electrode 11A of a second substrate (Here, 
a printed wiring board is used) 11 and the printed wiring 

35 board 11 and silicon substrate 2 are made to have an integral 
unit. Thereafter, the above-mentioned sacrificial layer (wax) 
is removed and a contactor 1 connected to the printed wiring 
board 11 is completed. 

The operation of the contactor 1 will be explained below 

40 by taking an example of a case where the contactor 1 is 
mounted on a probe apparatus for a semiconductor wafer. In 
FIG. 10, a wafer w is placed on a stage movable in directions 
X, Y, Z and 0 within the probe apparatus. The stage is moved 
to beneath the contactor 1. The stage is moved in the X, Y 

45 and 6 directions by an aligning mechanism to set the 
respective electrode pads of the wafer W in a state aligned 
with the probe terminals 4. The stage is moved upward in the 
Z direction to allow contact to be made between the elec- 
trode pads formed on the IC chip on the wafer and the probe 

so terminals 4 of the contactor 1. Further, by overdriving the 
stage in the Z direction, the probe terminals 4 are pushed by 
the electrode pads. At this time, the difference in height 
between the respective probe terminals and the respective 
electrode pads is absorbed by an elastic deformation of the 

55 elastic support plate 8 and/or conductive support 7. As a 
result, the bumps 9 of the probe terminals 4 make positive 
electrical contact with the electrode pads by the elastic 
forces of the elastic support plate 8 and conductive support 
7. The IC chips formed on the semiconductor wafer are 

60 connected to the testing apparatus T all at a time or in plural 
units (for example, 32) and checked. 

In the present embodiment, the contactor 1 and second 
substrate 11 are connected by the elastic connection member 
10. For this reason, in addition to the probe terminals 4 and 

65 also by the elastic connection member 10, it is possible to 
absorb the difference in height between the electrode pads of 
the object to be checked and the probe terminals of the probe 
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terminals 4. Further, it is also possible to impart a pushing 
force for setting the contact terminals 9 in pressure contact 
with the electrode pads. Further, if an in-line system is 
adopted by incorporating the probe apparatus with the 
contactor 1 of the present embodiment mounted thereon into 5 
the semiconductor manufacturing process, any defective 
products can be screened at an earlier stage of the process. 

Another embodiment of the present invention will be 
explained below by referring to FIGS. 5 and 6. A contactor 
shown in FIGS. 5 and 6 is so constructed as to be basically 10 
the same as the above-mentioned embodiment but is differ- 
ent therefrom in terms of the structure of a probe terminal. 
The same reference numerals are employed in this embodi- 
ment to designate parts identical or corresponding to those 
of the above-mentioned embodiment. 15 

A probe terminal 4 shown in FIG. 5 has a first electrode 
of a square configuration, one pair of conductive supports 7 
mounted upright at the corners of a diagonal line on the first 
electrode 3, a substantially square frame-like elastic support 
plate 8 supported on the upper end of the conductive 20 
supports 7, a bridge-like plate (spanning section) 8C formed 
integral with the elastic support plate 8 on a diagonal line, 
and a bump 9 fixed to a middle area of the bridge-like plate 
8C. As shown in FIG. 5, the bump 9 is so formed as to have 
a cylindrical configuration whose forward end is made flat. 25 

Since the forward end of the probe terminal 4 is not 
pointed, even in the case where an electrode pad of an object 
to be checked is comprised of a solder bump, the probe 
terminal can make better electrical contact with the electrode 
pad. That is, the forward end of the bump 9 of the probe 
terminal 4 is made flat and, even if overdriving is done after 
the bump 9 makes contact with the solder bump of the object 
to be checked, the bump 9 is not bitten into the semicon- 
ductor bump. Further, even in the case where the heights of 35 
a plurality of solder bumps of the object to be checked differ, 
these height differences can be absorbed by an elastic 
deformation of the bridge-like plate 8C and conductive 
support 7. As a result, the forward end of the bump 9 of the 
probe terminal 4 makes better electrical face contact with the 4Q 
solder bump. Further, the bump 9 of the probe terminal 4 is 
vertically pushed against the solder bump and there is no 
damage to the solder bump. At a time of reflowing following 
the checking, a dust, etc., is prevented from intruding into 
the solder bump and the solder bump can maintain an initial 45 
form. In the case where the object to be checked is com- 
prised of an I C chip, it is possible to provide this IC chip as 
a KGD for flip -chip mounting. 

A probe terminal 4 shown in FIG. 6 may be used as an 
aluminum pad. This probe terminal 4 is such that a bridge- 50 
like plate of a support plate 8 is formed of one pair of 
cantilever-like beams (spring sections) 8D, 8D. 

Between the forward ends of these cantilever-like beams 
8D, 8D a slight clearance is created. A bump 9 is provided 
at the free ends of the cantilever-like beams 8D, 8D. The 55 
bump 9 can be made to have a quadrangular prism-like or 
cylindrical configuration. The bump 9 can be made to 
provide two split bumps 9A, 9A. When the bump 9 of the 
probe terminal 4 is set in contact with the electrode pad (for 
example, aluminum pad) of an object to be checked, the split go 
bumps 9A, 9A are pushed toward a second electrode 3 side 
against an elastic force of the cantilever spring sections 8D, 
8D. The split faces of the slit bumps 9 A, 9 A are contacted 
into one bump and make electrical contact with the alumi- 
num pad. 65 

In the above-mentioned embodiment, an explanation was 
made about the case where the probe terminal 4 was 



manufactured with a nickel base. The probe terminal can be 
made of a noble metal, such as palladium. In the above- 
mentioned embodiment, titanium was used as an isolation 
layer. In place of the titanium use can be made of silver, etc. 

The bump shown in FIGS. 5 and 6 can be formed as a 
bump having the frusto-pyramidal section shown in FIGS. 1 
and 2. The probe terminal 4 may be covered with an 
insulating film except the bump 9. 

The configuration and array of the probe terminal are not 
restricted to those of the above-mentioned embodiment. 

The cantilever spring 8 may take any shape and array 
capable of imparting an action of an elastic force. 

Another embodiment of a contactor of the present inven- 
tion will be explained below with reference to FIGS. 7 and 
8. 

The contactor 1 of this embodiment has as shown in FIG. 
8, a plurality of first electrodes 3 (the electrode may be made 
of a conductive metal, such as nickel or nickel alloy) 
arranged in a matrix array on a first substrate (for example, 
a silicon substrate) 2 and probe terminals 4 provided on the 
respective first electrodes 3. It is preferable that the first 
substrate be made to have a configuration (for example, a 
circular configuration) similar to an object to be checked. At 
a central area 2A on the first substrate 2, a plurality of probe 
terminals 4 are arranged in a square array and in a matrix 
array as shown in FIG. 9 A. FIG. 9B shows a rear structure 
of the first substrate 2. At its peripheral edge portion 2B, 
second electrodes 5 are arranged in a circular array. 

The second electrode 5 is electrically connected to the 
first electrode 3. Preferably this connection is made by an 
electrical connection line 6 (see FIG. 8) provided in the first 
substrate 2. 

The probe terminal 4 has, as shown in FIGS. 7 and 8, one 
pair of conductive supports 7 provided at two opposite 
corners of the first electrode 3, an elastic support plate (for 
example, a cantilever spring) 8 fixed to the upper end of the 
conductive support 7, and a bump 9 fixed to the free end 
portions of the elastic support plate 8. The flat configuration 
of the elastic support plate 8 is preferably U-shaped, but can 
be made to have various configurations, such as a dog- 
legged-like, circular arc-like and triangular configuration. 
The fixed ends (two mutually opposite base ends) of the 
elastic support plate 8 are fixed to the respective upper ends 
of the two conductive supports 7 in a freely conductive way. 

A probe terminal (for example, a bump) 9 is fixed to a 
middle portion of the fee end of the elastic support plate 8. 
The bump 9 may be comprised of a support section 9A and 
contact section 9B as shown in FIG. 8. The support section 
9A can be made substantially cylindrical in configuration. 
The contact section 9B can be made frusto-pyramidal. 
Preferably, the elastic support plate 8 is made of a conduc- 
tive metal of elasticity and toughness, such as nickel and 
nickel alloy. 

When the bump 9 is set in contact with the electrode pad 
of an object to be checked, the bump 9 is pushed against the 
electrode pad of the object by the elasticity of the elastic 
support plate 8 and/or elasticity of the conductive support 
and the bump 9 and electrode pad are electrically connected 
and, at the same time, the difference in height between the 
electrode pad and the bump is absorbed. 

The cylindrical section 9A of the bump 9 can be made of 
the same conductive metal as that of the elastic support plate 
8. The frusto-pyramidal section 9B can be made of a 
conductive material, such as tungsten carbide, harder than 
the electrode pad of the object to be checked. The surface of 
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the probe terminal 4 can be covered with a better conductive 
metal, such as gold, rhodium or alloy of these. 

As shown in FIGS. 7 and 8, a latching member 12 is 
provided on the first substrate 2. The latching member 12, 
when being set in contact with the electrode pad of the object 
to be checked, is prevented from being pushed by the 
electrode pad to a more than necessary extent. That is, as 
indicated by a dash -dot line in FIG. 8, when the probe 
terminal is pushed by the electrode pad of the object and the 
elastic support plate 8 is pushed down, the elastic support 
plate 8 is latched by the latching member 12, preventing the 
elastic support plate 8 from being pushed down to an 
unnecessary extent and being injured. 

Although the latching member 12 is provided in a position 
under the bump 9, this position can be determined, taking 
into consideration the elasticity, etc., of the elastic support 
plate 8. By forming the latching member in a fence-or 
wall-like configuration, one latching member 12 can latch 
the free ends of a plurality of elastic support plates simul- 
taneously which are arranged vertically. The latching mem- 
ber 12 can be made not fence-like but as a plurality of 
column-like members. 

As shown in FIG. 8, a second substrate 11 is connected to 
the rear surface of the first substrate 2 through an elastic 
connection member 10. The elastic connection member 10 
can be made of, for example, a gold alloy, etc., to have a 
ribbon-like configuration. The second substrate 11 can be 
comprised of a printed wiring board, such as a performance 
board. The electrode pad of the object to be checked is 
connected to a tester T (see FIG. 10) through the contact 
terminal 9, elastic support plate 8 and conductive support 7 
in the probe terminal 4, and first electrode 3, second elec- 
trode 5, elastic connection member 10 and third electrode 
11A on the second substrate 11. The ribbon-like elastic 
connection member 10 has a bent surface 10A in the same 
Figure. The bent surface is connected to the second elec- 
trodes 5 arranged at the peripheral edge portion 2B of the 
rear surface of the first substrate 2 and the other end of the 
bent surface is connected to the electrode 11A on the second 
substrate 11. The surface of the elastic connection member 
10 can be formed of a conductive metal film of elasticity and 
toughness, such as nickel and nickel-cobalt alloy and is 
automatically welded to the second electrode 5 by a bonding 
apparatus. 

A method for manufacturing a contactor 1 of the present 
embodiment by an LIGA (Lithographie, Galvanoformung, 
Abformung) process will be explained below while referring 
to, for example, FIGS. 11 and 12. The process of FIGS. 11A 
to 12C is the same as the process of FIGS. 3A to 4C and an 
explanation is omitted here. 

With reference to FIG. 12C, a cantilever spring 8 of a 
nickel alloy is formed in a recess of a sacrificial layer 27 in 
a form integral with a cylindrical section 9 A. In FIG. 12D, 
a sacrificial layer 28 of the same resin as a sacrificial layer 
26 is preferably formed by a similar process to FIG. 12C. A 
cylindrical hole 28A and groove 28B corresponding to a 
latching member 12 are formed in the sacrificial layer 28. 
The sacrificial layer 28 is masked while leaving the groove 
28B. By burying the groove 28B with a predetermined 
material, the latching member 12 is formed. As this material 
use can be made of, for example, polysilicon. By burying a 
cylindrical hole 28A with a predetermined material by the 
electro forming process, a conductive support 7 is formed. As 
this material use may be made of, for example, a nickel 
alloy. By the steps above, a probe terminal 4 and latching 
member 12 are formed in the sacrificial layers 26, 27 and 28 
over the surface of a substrate (silicon substrate) 21. 
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This substrate 21 is joined to a first substrate (silicon 
substrate) 2 for the contactor. The conductive support 7 is 
connected to the first electrode 3 on the first substrate 2 and 
both substrates 2, 21 are formed as an integral unit. At this 
time, the latching member 12 is fixed to the first substrate in 
a state adjacent to the first electrode 3. Then, by a process 
with a hydrofluoric acid, etc., the probe terminal 4 is 
separated from the sacrificial layers 26, 27 and 28. 

By the bonding apparatus, the elastic connection member 
10 is connected to the second electrode 5 (see FIG. 8) 
formed on the rear surface of the first substrate 2. A 
predetermined material is coated on the rear surface of the 
first substrate 2 and a sacrificial layer with an elastic 
connection member 10 buried therein is formed. As this 
material use may made of, for example, wax. 

By polishing the surface of the sacrificial layer the free 
end portion of the elastic connection member 10 is adjusted 
to the same height. The elastic connection member is 
connected to the third electrode 11 A on the second substrate 
(printed wiring board) 11 and the second substrate 11 and 
first substrate 2 are formed as an integral unit. Then, by 
removing the sacrificial layer a contactor 1 connected to the 
second substrate (printed wiring board) 11 is manufactured. 

With reference to FIG. 10, the operation of the contactor 
1 will be explained below in the case where the contactor 1 
is mounted on a probe apparatus for checking the electrical 
characteristic of a plurality of chips on a wafer. Within the 
probe apparatus, an object (wafer) W to be checked is placed 
on a stage 30. The stage is movable in the X, Y, Z and 9 
directions and is moved to under the contactor 1. By this 
movement, an aligning operation is effected by the aligning 
mechanism (not shown) to align the position of the respec- 
tive probe terminal 4 with the position of the respective 
electrode pad of the wafer. 

By lifting the stage 30, the electrode pads of a plurality of 
chips on the wafer W are contacted at a time with the probe 
terminals 4 of the contactor 1. Here, the number of the IC 
chips to be contacted at a time can include all the IC chips 
formed on the wafer W or given chips thereof. The stage 30 
is further overdriven in the Z direction to cause the electrode 
pads of the IC chips to push the contact terminals 9 of the 
probe terminals 4. Even if the heights of the IC chips are not 
uniform, the cantilever springs 8 and, further, conductive 
supports 7 are elastically deformed in accordance with the 
heights of the respective pads. By this deformation, the 
difference in height among the respective pads is absorbed. 
The probe terminals (bumps) 9 of the probe terminals 4 enter 
into the electrode pads under an above-mentioned pushing 
force. By doing so, the probe terminals of the probe termi- 
nals 4 are set in better electrical contact with the electrode 
pads of the IC chips and the IC chips formed on the wafer 
W are positively connected to the tester T At this time, as 
indicated by a dash-dot line in FIG. 8, the latching member 
12 prevents the elastic support plate (cantilever spring) 8 
from being excessively elastically deformed toward the first 
substrate 2 side and from being damaged. 

By lowering the stage 30 followed by moving in the 
X-direction or in the Y direction, the wafer is index-fed. In 
this position, the following 16 or 32 IC chips are checked. 

According to the present embodiment, as set out above, 
the probe terminal 4 has the first electrode 3 arranged on the 
surface of the first substrate (silicon substrate) 2, conductive 
supports 7 provided on the respective first electrode 3 and 
having a predetermined aspect ratio, elastic support plate 
(cantilever spring) 8 supported at its one end on the upper 
end of the conductive supports 7, and bump 9 fixed on the 



